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POWER CIRCUITRY
The basic bridge power circuitry is shown in Figure  2 . The transistor drive diagrams illustrate the timing required to produce the bridge output waveform shown. When transistors A and Β are conducting, the positive voltage step is produced.
Transistor A turns off earlier than transistor B, ending the positive step.
As transistor Β is still on, the transformer's primary is essentially shorted via Β and transistor D's snubber diode for currents in the direction indicated. The energy stored in the transformer's leakage inductance can be released without distortion.
Also, secondary load current flowing from the series connected secondaries will likewise be shorted in the primary minimizing distortion. If the secondary load current is opposite that shown, a path for primary current flow exists between C and D's snubber diodes and the supply V. The distortion induced in the secondary winding is essentially limited to the supply voltage V during this brief condition. Approximately 4 microseconds after transistor A has been turned off, D is turned on, which insures A and D do not simultaneously conduct to short the supply voltage. During this time with Β and D on, the primary is shorted and distortion minimized. Four microseconds after Β turns off C can be turned on, and the negative pulse begins. The cycle repeats in a similar manner for the negative pulse. further reduction of distortion is possible by increasing the number of steps employed to construct the sinusoid.
ν - The series connected secondaries of the transformer sum the individual square waves to produce the sinewave shown in Figure 3 . The first harmonic's amplitude of this waveform is measured with an FFT and is found to be 22 dB down from the fundamental's amplitude. A
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The actual implementation of the power switches employed in the 30 kW breadboard is shown in Figure 4 . The Darlington transistor pair Q3 and Q4 are chosen as the main power switches for several reasons.
First, the circuit losses are reduced as compared to a single transistor configuration.
Second, the inner transistor Q3 prevents the main power switch Q4 from being overdriven. This reduces Q4's storage time and results in a shorter turn-off time. Q3 may be overdriven at light load, but since Q3 handles much less power than Q4, its storage time is also less significant. The base drive transformer Tl performs three functions:
conductive isolation, base drive current to the Darlington during the "on" time, and reverse bias during the "off" time due to its flyback action.
When transistor Ql is turned on, +15 volts are applied across the primary of Tl, which induces +5 volts across each of the secondary windings because of a 3:1 step-down ratio. The secondary winding NS1 provides the necessary base drive to the power Darlington, and winding NS2 charges to capacitor C4 through D2. The capacitor charge in C4 will be used to speed up the turn-off of Q4 at the instant of turn-off. C3, C5, and C6 are used for speeding up the turn-on of the transistors.
Darlington base resistors Rll and R12 provide a path for diverting noise signals from the base of the Darlington to avoid false triggering. Q2 is cut off during this period because of the reverse bias of its base emitter by the forward voltage drop of D2. A l t h o u g h a c o u n t e r c o u l d a d d r e s s f o u r s e p a r a t e R O M s f o r t h e A , B , C , a n d D t r a n s i s t o r s i n t h e l e a d a n d l a g p h a s e s t h i s i s n o t d o n e b e c a u s e o f a p r o b l e m e n c o u n t e r e d d u r i n g p h a s e c h a n g e s .
A n a p p r o x i m a t e 4 m i c r o s e c o n d d e l a y m u s t e x i s t b e t w e e n t u r n i n g o n a n d o f f t h e A a n d D o r Â a n d C p o w e r t r a n s 
i s t o r s o f t h e b r i d g e s . W i t h o u t d e l a y c i r c u i t r y a s h o r t o c c u r s w h e n a c o r r e c t i o n i n i t i a t e s a n i m m e d i a t e c o n d u c t i o n r e v e r s a l o f t h e A a n d D o r Â a n d C p o w e r s w i t c h e s o n t h e n e x t s y s t e m c l o c k p u l s e . T h e d e l a y c i r c u i t r y e m p l o y e d t o s o l v e t h i s p r o b l e m a l l o w s o n e o f t h e t r a n s i s t o r s t o t u r n -o f f i m m e d i a t e l y b u t d e l a y s t h e o t h e r t r a n s i s t o r ' s t u r n -o n t i m e b y 3 . 5 m i c r o s e c o n d s . A b e n e f i c i a l c o n s e q u e n c e o f t h i s a p p r o a c h i s t h a t t w o s e t s o f t r a n s i s t o r -b a s e d r i v e s c a n b e g e n e r a t e d f r o m t h e s a m e R O M .
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